MBR-1, a novel helix-turn-helix transcription factor, is required for pruning excessive neurites in Caenorhabditis elegans.
In the developing brain, excessive neurites are actively pruned in the construction and remodeling of neural circuits. We demonstrate for the first time that the pruning of neurites occurs in the simple neural circuit of Caenorhabditis elegans and that a novel transcription factor, MBR-1, is involved in this process. We identified MBR-1 as a C. elegans ortholog of Mblk-1, a transcription factor that is expressed preferentially in the mushroom bodies of the honeybee brain. Although Mblk-1 homologs are conserved among animal species, their roles in the nervous system have never been analyzed. We used C. elegans as an ideal model animal for analysis of neuronal development. mbr-1 is expressed in various neurons in the head and tail ganglia. A comparison of the morphology of mbr-1-expressing neurons revealed that excessive neurites connecting the left and right AIM interneurons are eliminated during larval stages in wild-type but are sustained through the adult stage in the mbr-1 mutant. In addition, mbr-1 expression is regulated by UNC-86, a POU domain transcription factor, and the pruning of the excessive AIM connection is impaired in the unc-86 mutant. These findings provide an important clue for further genetic dissection of neurite pruning.